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sorbite and   to pearlite,  furnish precise and sure indications as to the
fc degree" of the hardening and tempering.

It is known, also, that in this case, as in every other case in which metal-
lic alloys in -the state of metastable equilibrium are to be examined, it is
necessary to use the greatest care in carrying out the grinding and the final
polishing of the metallic surface so as to prevent the mechanical action of
"tliese operations raising even slightly the temperature of the metal. The
surest means of achieving this consists in keeping the metallic surface under
an abundant stream of water during all these operations. It is also well
to frequently interrupt the grinding and the polishing.

Besides the tests to which I have just referred, the microscopic examina-
tion of the surface of the cemented and hardened pieces can also reveal one of
the most frequent causes of the brittleness of the cemented and hardened
z;ones. In fact, in speaking of the hardening of the hyper-eutectic cemented
ozones (such as are the majority of those obtained by the usual processes of
cementation), I have pointed out how special precautions are necessary so that
the heat treatment may not produce a total disappearance of the laminae of
cementite. It is moreover well known that the presence of these are the
cause of great brittleness, the effects of which make themselves felt even in the
ee core" of the cemented pieces, owing to the phenomenon of the ''inoculation"
of the surfaces of fracture as"the result of the sharp cracks which are produced
corresponding to the lamina; of cementite. Now, the microscopic examina-
tion very easily reveals the presence of the undissolved cementite.

There remains, then, the control of the form of the simply cemented pieces
and of those cemented and hardened. This control has great practical impor-
tance, in view of the fact that there are quite numerous causes which tend,
during cementation and quenching, to produce deformation of the metallic
pieces.

We have also seen that this control must be carried out with great care,
"both on the pieces which have undergone only the first quenching, so as to
effect a first approximate rectification, and on those which have undergone the
final hardening and tempering, so as to effect final straightening.

It is clear, however, that the methods and the operations for controlling
the deformations of the cemented and hardened pieces differ in no way from
those usually employed for ordinary mechanical operations on surface plates,
gauges, calipers, etc.

It is not possible to establish rules of a general character for the depth of
cementation best suited for the cemented zone for a given use. This must
t>e determined on the basis of the known properties which steel assumes as
tlie result of a given carburization and estimated by one who has studied this
cxbject in all its practical details. Such a study is made by the mechanical
constructor rather than by the technologist dealing with the cementation.
Tlie latter must simply place himself in the position of obtaining, with the